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Please amend the application as follows: 

IN THE TITLE: 

At page 1, line 1, please replace the title with the following title: 

-- fflGH DENSITY PLASMA POST-ETCH TREATMENT FOR A DIELECTRIC ETCH 
PROCESS -- 

IN THE CLAIMS: 

Please cancel Claims 19 and 20 without prejudice. Please amend the claims as follows. 
. Claims not being amended are presented in italics for reference purposes. 

g 1. (Once Amended) A method for post-etch treatment of a semiconductor structure following a 

O dielectric etch process, wherein said semiconductor structure includes an overlying dielectric layer 

nj into which openings have been etched, wherein the method comprises exposing said semiconductor 

Q structure to a high density plasma exhibiting an ionization density of at least 10" e■/cm^ generated 

fa fro™ a source gas comprising oxygen, a nitrogen-comprising gas, and a reactive gas comprising 

J=l hydrogen, carbon, and fluorine. 

w 

2. The method of Claim 1, wherein said reactive gas comprises at least one hydrogen-containing 
fluorocarbon gas. 

3. The method of Claim 2, wherein said hydrogen-containing fluorocarbon gas is selected from 
the group consisting of CHF 3. CH^2. CH^F, C3H2F6, and combinations thereof 
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4. The method of Claim 1, wherein said reactive gas comprises at least one fluorocarbon gas and 
hydrogen. 

5. The method of Claim 4, wherein said fluorocarbon gas is selected from the group consisting 
of C2Ffy C^Ffy C/^^ C#F^ and combinations thereof 

6. The method of Claim 1 or Claim 2 or Claim 4, wherein said nitrogen-comprising gas is N2. 

7. The method of Claim 1, wherein said method jurther comprises a flushing step performed prior 
to said post-etch treatment, 

8. The method of Claim 7, wherein said flushing step comprises exposing said semiconductor 
structure to a high-flow plasma comprising oxygen. 

9. The method of Claim 1 or Claim 8, wherein said method further comprises a cleaning step 
subsequent to said post-etch treatment, 

10. The method of Claim P, wherein said cleaning step is performed while said semiconductor 
structure is present in said process chamber. 

1 1 . (Once Amended) The method of Claim 9, wherein said cleaning step is performed after said 
semiconductor structure is removed from said process chamber. 

12. The method of Claim 1, wherein said post-etch treatment method removes a photoresist layer 
overlying said dielectric layer. 



U.S. Express Mail No. EU190273688US 
Attorney Docket No.: AM-3467.C1 



13. (Once Amended) A method of post-etch treatment of a semiconductor structure following a 
dielectric etch process, wherein said semiconductor structure includes an overlying dielectric layer 
into which openings have been etched, wherein said method comprises the steps of: 

a) a flushing step comprising exposing said semiconductor structure to a high-flow plasma 
comprising oxygen; 

b) a post-etch treatment step comprising exposing said semiconductor structure to a high 
density plasma exhibiting an ionization density of at least 10^^ eVcm^, generated from a source gas 
comprising oxygen, a nitrogen-comprising gas, and a reactive gas comprising hydrogen, carbon, and 
fluorine; and 

c) a cleaning step comprising exposing at least a process chamber in which said dielectric 
etch process was performed to a medium-flow, high density plasma exhibiting an ionization density 
of at least 10^^ eVcm^ said plasma comprising oxygen. 

1 4. The method of Claim 13, wherein said reactive gas comprises at least one hydrogen-containing 
fluorocarbon gas. 

15. The method of Claim 14, wherein said hydrogen-containing fluorocarbon gas is selected from 
the group consisting of CHF3, CH2F2, CH3F, Cfl2F6> and combinations thereof 

16. The method of Claim 13, wherein said reactive gas comprises at least one fluorocarbon gas 
and hydrogen. 



1 7. The method of Claim 1 6, wherein said fluorocarbon gas is selected from the group consisting 
ofCJFfy C^Ffy CsFg, C4F^ C4FS, and combinations thereof 

18. The method of Claim 13, wherein said nitrogen-comprising gas is N2. 
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REMARKS 

The title has been changed to "fflGH DENSITY PLASMA POST-ETCH TREATMENT FOR 
A DIELECTRIC ETCH PROCESS" to more accurately reflect the presently claimed invention. 

Claims 19 and 20 have been cancelled without prejudice, as set forth above. 

Independent Claims 1 and 13 have been amended to recite that the post-etch treatment method 
of the invention is performed using "a high density plasma exhibitmg an ionization density of at 
least 10^^ e /cm^". The amendments to Claims 11 and 13 are supported, for example, at page 10, 
lines 2 - 3 and 12 - 13, and page 1 1, lines 13-21, of apphcants' originally filed specification. At 
page 12, lines 23 - 24, of applicants' specification, the post-etch treatment step is specified to be 
carried out at a process chamber pressure rangmg between about 20 mTorr and 50 mTorr, which 

Li. 

b aHows for the generation and sustenance of a high density plasma within the processing chamber. 
J, Claim 1 1 has been amended to depend fi-om Claim 9, to correct an antecedent problem. 

.Jl The amendments to the claims set forth above are fully supported by the originally filed 

J«l specification, claims, and drawings, and no new matter has been added to the appUcation as a result 
of these amendments. 

H 2 ^ 

.H ISP' 
3 s 

^ Applicants would like to mention that the amendments to the claims set forth above were made 

|y solely for the purpose of expediting allowance of the present apphcation. The amendments should 

not be construed as agreement with or acquiescence to the Examiner's grounds for rejection of 

claims in the parent application. 

Apphcants beheve that the presently pending claims as amended are in condition for allowance, 

and the Examiner is respectfixUy requested to enter the requested amendments and to pass the 

application to allowance. The Examiner is invited to contact applicants' attorney with any questions 

or suggestions, at the telephone number provided below. 
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Respectfully submitted. 




Shirley ^hurch 
Registration No. 31,858 
Attorney for Applicant 
(408) 245-5109 



Correspondence Address: 
Patent Coimsel 
Applied Materials, Inc. 
P.O.Box 450-A 
Santa Clara, CA 95052 
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PRELIMINARY AMENDMENT "A" 
VERSION W ITH MARKINGS TO SHOW CHANGES MAfiF 

IN THE TITLE: 

At page 1, line 1, the title has been amended as follows: 

HIGH DENSITY PLASMA POST-ETCH TREATMENT FOR A DIELECTRIC ETCH 
PROCESS 



IN THE CLAIMS: 

Claims 19 and 20 have been cancelled without prejudice. 
Claims 1, 1 1, and 13 have been amended, as follows. 

1 . (Once Amended) A method for post-etch treatment of a semiconductor structure following a 
dielectric etch process, wherein said semiconductor structure includes an overlying dielectric layer 
into which openings have been etched, wherein the method comprises exposing said semiconductor 
structure to a high density plasma exhibiting an ionization density of at least 1 0" e /cm^ generated 
from a source gas comprising oxygen, a nitrogen-comprising gas, and a reactive gas comprising 
hydrogen, carbon, and fluorine. 



1 1 . (Once Amended) The method of Claim [ 1 ,] 2» wherein said cleaning step is performed after 
said semiconductor structure is removed from said process chamber. 
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13. (Once Amended) A method of post-etch treatment of a semiconductor structure following a 
dielectric etch process, wherein said semiconductor structure includes an overlyuig dielectric layer 
into which openings have been etched, wherein said method comprises the steps of: 

a) a flushing step comprising exposing said semiconductor structure to a high-flow plasma 
comprising oxygen; 

b) a post-etch treatment step comprising exposing said semiconductor structure to a high 
density plasma exhibiting a n ioniTiation density of at least 1 0" eVcm^. generated from a source gas 
comprising oxygen, a nitrogen-comprising gas, and a reactive gas comprising hydrogen, carbon, and 
fluorine; and 

c) a cleanmg step comprismg exposing at least a process chamber in which said dielectric 
Q etch process was performed to a medium-flo w . high density plasma exhibiting an ionization density 

,SK5S. 

^ of at least 10" e /cm^. said plasma comprising oxygen. 
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